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Abstract
As the obesity rate in America continues to rise, the levels of physical activity have
persistently declined at a rapid pace across all age groups. This trend is demonstrated most
significantly in individuals diagnosed with intellectual disabilities (ID). Due to the high obesity
rate in individuals with ID, it is crucial to find an effective intervention to increase physical
activity. The purpose of this study is to compare the effectiveness of token reinforcement and
monetary reinforcement for increasing physical activity among adults with ID, to assess
preference for token or monetary reinforcement, and to evaluate the effects of choice of
reinforcement procedure on physical activity. An ABAB design with an alternating treatments
design was used to compare the two conditions (token reinforcement and monetary
reinforcement). In the second intervention phase, the participants chose between the two
reinforcement conditions. Results showed that both reinforcement conditions increased physical
activity.
Keywords: intellectual disabilities, adults, physical activity, token reinforcement,
monetary reinforcement, group home
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Introduction
Across the United States, there is a growing concern regarding the escalating obesity rate.
According to the Centers for Disease Control and Prevention (2017), approximately 36.5% of the
adult population in America is considered obese. The most vulnerable population for health risks
due to low levels of physical activity and poor nutrition are individuals with disabilities—
especially individuals diagnosed with intellectual disabilities (ID). Due to unique obstacles, it
can be difficult to achieve the recommended levels of physical activity needed to live a healthy
lifestyle for individuals with ID, therefore they are more likely to have low levels of physical
activity (Heller, Fisher, Marks, & Hsieh, 2014; Hilgenkamp, Reis, Wijck, & Evenhuis, 2012;
Hsieh, Rimmer, & Heller, 2013). Rimmer, Yamaki, Lowry, Wang, and Vogel (2010) found
individuals with ID have a higher risk of being overweight or obese and secondary conditions
related to obesity such as diabetes, high blood pressure, high cholesterol, asthma, depression, and
fatigue. Furthermore, adults with ID who prepare meals themselves are more at risk of obesity
due to lack of education on nutrition (de Winter, Bastiaanse, Hilgenkamp, Evenhuis, & Echteld,
2012; Yamaki, 2005). Obesity in the ID community is a serious problem because it could lead to
interference with employment and engaging in community activities (Rimmer & Yamaki, 2006;
Rimmer et al., 2010). Also, the life span of individuals with disabilities is increasing; therefore, it
is important to focus on ways to decrease obesity in individuals with ID to decrease the
likelihood of health complications related to obesity in older adults with ID (de Winter et al.,
2012).
Increasing levels of physical activity within individuals with ID could decrease the risk of
future health complications, as well as lower obesity rates overall. Physical activity is defined as
energy expenditure produced by any bodily movements (Caspersen, Powell, & Christenson,
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1985). It is necessary to increase physical activity among the population of adults with
developmental disabilities to minimize common health complications associated with obesity
and in turn reduce the challenges and complications faced by the individuals, their caregivers,
and the system as a whole (Rimmer & Yamaki, 2006; Seltzer, Heller, & Krauss, 2004). Janicki et
al. (2002) found that out of 1,371 participants with ID, 50% stated that they did not engage in
any kind of physical activity, yet 81% of the caregivers stated that the participants were healthy
and engaged in exercise. Janicki et al. also found that over 50% of the participants were obese;
however, the caregivers and health care providers failed to report it so there is a problem that
obesity in the ID population could be normalized. Stancliffe et al. (2011) used a similar approach
and found that out of 8,911 individuals with ID from 20 states, 62% were overweight or obese
with a BMI of 25 or more, 33.6 % were obese with a BMI of 30 or more, and 7.6 % were
morbidly obese with a BMI of 40 or more. Bodde, Seo, Frey, Puymbroeck, and Lohrmann
(2013) also sent out two questionnaires to 42 participants diagnosed with mild to moderate ID
with ages ranging from 19 to 62. The first questionnaire was called “The Nutrition and Activity
Knowledge Scale” and the second one was “Physical Activity Recommendations Awareness.”
The results from both questionnaires showed the participants had very poor knowledge of
physical activity and nutrition and were only engaging in an average of 7.73 min of moderate-tovigorous physical activity (MVPA) per day. Almost half of the participants stated that they did
not engage in any MVPA per day.
Cowley et al. (2011) and Mendoca, Pereira, and Fernhall (2011) conducted studies to
look at the effects of a combined exercise program. The main difference between the two studies
was that Cowley et al. had thirty participants with Down syndrome (DS), whereas Mendoca et al.
had typically developing adults and individuals with DS as their participants. Both studies used
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the combined program of aerobics and resistance exercises. After the exercise program, both
studies showed that there were improvements in physical fitness levels of the participants.
Interestingly, there was no difference between the adults with DS and the typically developing
adults. Both populations showed improvements in their physical fitness levels. Lante, Walkey,
Gambley, and Vassos (2011) evaluated the Creating a Sporting Chance (CASC) exercise
program for adults with ID. The MVPA levels increased for the participants during the CASC
sessions; however, physical activity throughout the day decreased.
Due to the importance of increasing exercise for those with ID, researchers have
evaluated various exercise programs and procedures to determine the most effective methods to
increase physical activity in individuals with ID (Bennett, Elsenman, French, Henderson, &
Schultz, 1989; Croce & Horvat, 1992; Krentz, Miltenberger, & Valbuena, 2015; Valbuena,
Miltenberger, Livingston, & Slattery, in press; Vergara, Crosland, Miltenberger, & Church,
2017). Token reinforcement is an intervention method where participants can earn tokens
dependent upon engaging in desired behavior and exchange the tokens for preferred items.
Bennett et al. (1989), Croce and Horvat (1992), and Krentz et al. (2015) used token
reinforcement with adults with ID where the participants earned a token for physical activity.
Bennett et al. had three women diagnosed with DS, all considered to be overweight. The exercise
program/intervention consisted of cycling for up to 15 min, for 5 days a week, and the
participants could earn poker chips for reaching the defined criterion of revolutions of the
stationary bicycle. Similarly, Krentz et al. used token reinforcement to increase walking in adult
males with ID at an adult day training center (ADT). The participants earned a poker chip for
every lap they completed during the designated time. Croce and Horvat also used token
reinforcement procedures to increase work productivity and physical activity. The participants
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received tokens for completing a set goal for their exercise routine and received an additional
token for every 30s of exercise after the initial token. Almost all the participants across the
studies increased physical activity with token reinforcement. Valbuena et al. (in press) used
monetary reinforcement to increase steps in adults with ID. The participants were adults with ID
who attended an ADT and they earned a quarter for every 1,000 steps taken during the
designated hour set aside for physical activity. Monetary reinforcement was also effective to
increase steps for adults with ID.
Vergara, Crosland, Miltenberger, and Church (2017) evaluated the effects of giving a
choice to increase physical activity. The participants in the study were adults diagnosed with
mild to moderate ID. Vergara et al. gave choice of exergaming and traditional exercise to
increase physical activity in adults with ID during the last phase of the study. There was an
increasing trend for the first participant, decreasing trend for the third participant, and no
significant difference for the fourth participant during the choice phase. Wulf, Freitas, and Tandy
(2014) also evaluated if giving a choice to participants during physical activity would increase
engagement. Although the participants in the study were typically developing adults, results
showed giving a choice during exercise programs was highly effective. The group given a choice
engaged in 60% more exercises than the group that was not given a choice. From the reviewed
literature, there are not many studies that focus on giving participants with ID a choice to
increase physical activity other than Vergara et al. Giving adults with ID a choice is not invasive
and could be an easy addition to programs that are already in place. If there was a program to
increase physical activity for adults with ID that could be implemented by all, the obesity rates in
the community could drop, there would be fewer secondary health complications, employment
opportunities would increase, and the individuals could participate in more leisure activities.
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Although studies have shown that monetary reinforcement and token reinforcement are
effective for increasing physical activity in adults with ID, it is not clear if one is more effective
than the other. Furthermore, although choice of interventions has been effective for increasing
physical activity with typically developing adults, other than Vergara et al. (2017), there has not
been a lot of research conducted regarding giving choice to individuals with ID during physical
activity. Therefore, the purpose of this study was to compare the effectiveness of token
reinforcement or monetary reinforcement for increasing physical activity among adults with ID,
to assess preference for token or monetary reinforcement, and to evaluate the effects of choice of
reinforcement procedure on physical activity.
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Method
Participants
Five adult males diagnosed with intellectual disability (ID) who all lived in the same
group home participated in this study. The inclusion criteria for the participants were: 18 years
old and older, a diagnosis of ID, living in a group home, and have no health complications
preventing physical activity. Dominic, 20, had the diagnoses of: mild ID (IQ 58), mood disorder
NOS, Bipolar disorder, Post-Traumatic-Stress disorder, Attention Deficit Hyperactivity disorder
(ADHD), and Oppositional Defiant disorder (ODD). Dylan, 18, had the diagnoses of: mild ID
(IQ 61), Bipolar Disorder, Asperger’s Disorder, ADHD, and ODD. Vince, 21, had the diagnosis
of mild ID (IQ 54) due to 47XYY Syndrome. Vince independently commuted to a transition
program for adults with ID by the public bus system and walked every day to and from the bus
stop. He was the only one who regularly engaged in physical activity outside of school or adult
day training (ADT) center. Paul, 19, had the diagnoses of: mild ID, Autism Spectrum Disorder,
ADHD, Obsessive Compulsive Disorder, Sensory Deficits, Behavior Disorder, and Bipolar
Disorder. Paul did not have his IQ score on record, but his medical records stated that he was in
the mild ID range. Brian, 23, had the diagnosis of moderate ID caused by traumatic brain injury.
Brian also did not have his IQ score on file, but his medical records stated that he was in the
moderate ID range.
The participants completed the Physical Activity Readiness Questionnaire (PARQ; see
appendix A) before the study began. The PARQ has been used in similar studies to ensure the
participants are physically capable of engaging in physical activity without threat to their health
(Krentz et al., 2015; Thomas, Reading, & Shepard, 1992; Valbuena et al., in press; Van Wormer,
2004; Vergara et al., 2017). Four of the five participants were overweight, but none of the
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participants had any health complications preventing engagement in physical activity. Their body
mass index (BMI) was calculated using the weight and height for each participant prior to the
initial baseline phase and BMI was also calculated for each participant after the study had ended.
According to Nuttall (2015), BMI of 18 to 24.9 is in the normal range, 25 to 29.9 is in the
overweight range, 30 to 34.9 is in the Class 1 obesity range, 35 to 39.9 is in the Class 2 obesity
range, and 40 and over is in the Class 3 obesity range. The height, weight, and BMI are in table
1. The BMI was calculated before the initial baseline and post study for each participant.
Setting
Sessions were conducted 5 days a week at the group home where the participants resided.
The sessions were conducted for an hour from 4:45 pm to 5:45 pm Monday through Friday. The
participants usually returned home from school or their ADT center around 4:30 pm and dinner
was usually served around 6:00 pm. Unless there were activities scheduled by the group home
staff, the participants had free time from the time they returned home until they went to bed at
8:00 pm. The participants lived a sedentary lifestyle in general, but especially while at home.
Each of the participants had a TV in his room with a gaming system, so most of the participants
usually spent their time in their bedrooms after returning home from school or the ADT center.
The group home had a large fenced in back yard with a basketball court. Usually, the participants
were free to leave the group home to go walk around the neighborhood if the weather permitted.
They were also allowed to play football and soccer in the cul-de-sac by the group home or in the
backyard. Staff were asked not to initiate physical activity with the residents during the study;
however, staff could engage in physical activity with the participants if the participants initiated
physical activity, or asked staff to participate.
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Materials
Yamax ™ Digiwalker ™ SW-200 pedometers were used during this study to measure the
participants’ steps. Eight pedometers were used in this study and the participants were randomly
given a pedometer at the beginning of each session. An accuracy assessment was conducted with
the pedometers. During the assessment, an independent observer and the researcher each had a
pedometer and walked for a few minutes while counting their own steps with a clicker. At the
end of every assessment session, the number shown on the pedometer was compared with the
number shown on the clicker. Then the smaller number was divided by the larger number and
multiplied by 100 to calculate the accuracy. The results of the accuracy assessment were: 100%,
100%, 96%, 97%, 99%, 96%, 99%, 99%.
The participants were asked to take their phones or watches with them if they choose to
walk around the neighborhood to know when the session ended. Poker chips were used as
tokens during the token reinforcement condition. The backup reinforcers included: Nature Valley
granola bars (i.e., crunchy, sweet and salty nut, and fruit and nut), Fiber One protein bars,
Quaker Chewy granola bars, Gatorade G2 (i.e., Cool Blue, Lemon Lime, Glacier Cherry), boxes
of Hawaiian Punch Singles To Go drink mix (i.e., Lemon Berry Squeeze and Wild Purple
Smash), Extra chewing gum (i.e., Spearmint and Peppermint), toy cars (i.e., Hot Wheels and
Matchbox cars), packs of green army men, packs of building blocks, and ear phones. The token
exchange rate for each item chosen, percentage of reinforcers chosen, and the total cost of
reinforcement per participant are in table 3. Quarters were used during the monetary
reinforcement condition. The researcher also had visual aids in the form of posters available in
the common area of the group home throughout the duration of the study (e.g., a poster with
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pictures of activities the participants could engage in). A data sheet was also used to record the
number of steps taken per minute for each participant for each session (see appendix B).
Target Behavior and Response Measurement
The dependent measure was the number of steps taken per minute per daily exercise
session for each participant. This was chosen as the dependent measure due to the possibility of
varied session duration for each participant. Although the session duration was 1 hr, some
participants returned home late or had to leave the session early on some occasions, which made
the dependent measure of steps per minute the most accurate. Steps were measured by the
researcher resetting pedometers to zero at the start of the session, giving participants pedometers
to wear on their hip, collecting the pedometers at the end of the session, recording the number of
steps, and calculating steps per minute by dividing the number of steps by number of minutes the
participant participated.
Interobserver Agreement and Treatment Integrity
An independent observer collected data on the steps the participants took in 99.6% of
sessions. Interobserver agreement (IOA) was calculated by comparing the number from the
pedometer the observer wrote down with the number written down by the primary researcher,
and then comparing the two numbers. The smaller number was divided by the larger number
then multiplied by 100 to generate a percentage of IOA. For all participants, IOA was 100%.
Treatment integrity, measured using a checklist (see appendix C) during baseline and
intervention, was calculated by dividing the number of steps completed by the total number of
steps in the task analysis. Treatment integrity was measured during every session and was 100%
across all sessions.
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Social Validity
A social validity questionnaire was given to the participants (see appendix G) and the
group home staff (see appendix H) to assess the participants’ opinion of the interventions and
whether they thought the interventions were effective. The social validity questionnaire included
items that were rated using a Likert scale and included open – ended questions (e.g., “Why did
you choose monetary reinforcement/token reinforcement?”).
Design
An ABAB design was used to determine if reinforcement for steps (token reinforcement
and monetary reinforcement) would increase engagement in physical activity in adults diagnosed
with ID. An alternating treatments design was used to compare steps in token reinforcement and
monetary reinforcement conditions. During the last phase of the study, participants chose the
reinforcement condition they wanted to be in effect for that day.
Procedures
The sessions were conducted Monday through Friday from 4:45 pm to 5:45 pm at the
group home. During the hour, the participants were asked to wear the pedometers on their hip, so
they could easily see their own step count. The pedometers were able to be opened and viewed
by the participants across all phases. A preference assessment was conducted for each participant
to determine what he would like as back up reinforcers. The study was described to the
participants as well as the group home staff, and a consent form was signed by all participant or
their guardian (see appendix D). The legal guardian of Dominic, Vince, Paul, and Brian also
signed consent forms (see appendix E). Dylan was his own guardian, so his parents did not sign
the consent form. The researcher did not engage in activity with the participants during the
sessions, but instead supervised the participants to make sure the pedometers were kept on their
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hip. If most of the participants were engaging in physical activity outside during the session, the
researcher followed the participants to ensure safety. There were no social contingencies for
engaging in physical activity.
Baseline. The participants were asked to wear the pedometers on their hip for an hour,
but the researcher did not give any other instructions. Before every session, the researcher made
sure the pedometers were set to zero and worked properly. The participants were told they have a
designated hour for exercise, but they are free to do anything they want to within the hour. The
poster with the procedures of the study was available during baseline. During the hour, the
researcher did not offer any feedback or any consequences, except to tell the participants to keep
their pedometers on during the hour. The participants were also notified when the hour began,
and when it ended. After every session, the researcher collected the pedometers, recorded the
number of steps, and calculated steps taken per minute.
Preference assessment. After baseline, a questionnaire (see appendix F) was given to the
participants asking what they preferred as backup reinforcers. The questionnaire had questions
such as: “what kind of drinks do you like?”, “what is your favorite snack?”, and “what kind of
toys do you like?” The researcher sat with each participant and asked the questions to ensure
they understood the questions clearly. The researcher believed the questionnaire/interview alone
would suffice to assess preference because the participants stated what they liked and disliked on
a regular basis.
Intervention comparison. During intervention, the researcher made sure all pedometers
were reset to zero as in baseline. When the participants returned from school or the ADT center,
the researcher went over the rules of the procedure. The reinforcement conditions were randomly
chosen before the session began. This was done by the researcher putting two ping pong balls in
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a paper bag, shaking the paper bag, and pulling one ball out without looking into the bag. One
ball would have the letter “T” written to represent the token reinforcement condition, and the
other ball would have the letter “Q” written to represent the monetary reinforcement condition.
No more than two consecutive reinforcement conditions of the same type were conducted to
ensure the participants had equal exposure to both reinforcement conditions. The researcher
described the token reinforcement and monetary reinforcement procedure and told the
participants which reinforcement condition was in effect as a reward for the activity they chose
to engage in during the 1-hr period. The researcher provided the participants with a poster of
activities they could engage in for exercise. The items on the list were: walking, jogging,
basketball, soccer, and football. The participants were asked to keep their pedometers on their
hip during the entire session. In the monetary reinforcement condition, the participants received a
quarter for every 1,000 steps they took. In the token reinforcement condition, the participants
received a token for every 1,000 steps they took. The researcher showed the participants a chart
that shows the number of steps associated with the number of tokens or quarters (i.e., 1,0001,999 = 1 token or 1 quarter, 2,000 to 2,999 = 2 tokens or 2 quarters, etc). The researcher also
had a poster with the token menu available for the participants that showed how many tokens
were needed to exchange for the items (i.e., Hot Wheels = 4 tokens, 1 granola bar = 1 token, etc).
The researcher collected the pedometers at the end of the session and told the participants how
many steps they took and how many tokens or quarters they earned. At the end of every token
reinforcement session, the participants had the choice of exchanging the tokens for a backup
reinforcer that day or saving the tokens to use for another day. Participants also had several
opportunities throughout the week to go out into the community with staff to go to the store and
purchase items using the money they earned.
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Baseline. The second baseline phase was conducted in the same manner as the first baseline
phase.
Intervention choice. In the choice phase, the researcher began the session by asking the
participant to choose monetary reinforcement or token reinforcement for that day. Each
participant was asked to choose between the two reinforcement conditions before every session
in this phase. The researcher then conducted the intervention in the same manner as in the first
intervention phase. The participants chose the reinforcement at the beginning of the hour session
but had the choice to choose the other reinforcement condition at the end of the session if they
had changed their mind. As stated in the previous phases, the participants were instructed to keep
the pedometer on their hip and they were told they could engage in activities to earn steps if they
wanted to. The researcher conducted periodic checks throughout the session to ensure the
participants were wearing the pedometers during the designated hour. Pedometers were
collected, and the steps taken per minute was calculated at the end of each session. Depending on
which reinforcement condition the participants chose for that day, the researcher gave the
participant a token or a quarter for every 1,000 steps they took. The researcher showed the
participants a chart that showed the number of steps associated with the number of tokens or the
token menu available for the participants that showed how many tokens were needed to
exchange for the items during this phase as well. If a participant chose tokens as their
reinforcement, he had the option to exchange his tokens right after the session or to save the
tokens up for a reinforcer that required more tokens. Also, the participants that chose to save up
their tokens could exchange the tokens at any time even if they did not earn tokens during that
session. Participants that chose to earn quarters had multiple opportunities throughout the week
to go to the store with staff.
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Results
The five figures depict steps walked per minute per day by each of the participants.
During the intervention phases, monetary reinforcement was represented by the black square and
token reinforcement was represented by the black triangle. The number of steps taken per minute
was very low across all participants during the during both baseline phases. During the
intervention phases, the number of steps per minute increased for all five participants, although
more for some than for others. Four of the five participants were overweight or obese; however,
there was no correlation between the starting weight and the results. When the weight was
measured for each participant post study, Dominic, Dylan, and Paul had gained weight. Although
Vince and Brian were still in the same BMI range, Vince and Brian had lost weight post study.
The participants and the group home staff also completed the social validity questionnaire at the
end of the study.
Steps Per Minute
Dominic. Figure 1 depicts steps walked per minute per day by Dominic. The baseline
mean was 6.3 and the mean during the intervention comparison phase was 25.4 for monetary
reinforcement and 28 for token reinforcement. In the second baseline the mean was 7.1. The
mean during the choice phase was 27.01 during monetary reinforcement and 31.75 during token
reinforcement. Dominic chose money 21 times and tokens 12 times.
Dominic played Horse (a basketball game), football, soccer, and walked around the
neighborhood with peers and/or staff for physical activity. Dominic’s data were highly variable
during both intervention phases; however, the baseline was low but stable. Dominic chose
monetary reinforcement more often than tokens. He stated that he used the quarters earned
during the study at the vending machines at school to buy a drink or a snack.
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Dylan. Figure 2 depicts steps walked per minute per day by Dylan. Out of all the
participants, Dylan had the lowest mean of 0.82 during the initial baseline phase. During the
intervention comparison phase, the mean for monetary reinforcement was 7.14 and the mean for
token reinforcement was 16.6. The mean was 0.51 for the second baseline phase. The mean
during the choice phase was 8.51 during monetary reinforcement and 19.07 during token
reinforcement. Dylan chose money 15 times and tokens 19 times.
Dylan stayed in his room playing video games during most of the study. The activities
Dylan engaged in to earn steps were playing soccer or taking a walk around the neighborhood.
The highest data point was when Dylan walked around the neighborhood while playing
Pokémon Go. Dylan chose token reinforcement more often than monetary reinforcement. He
would exchange the tokens for granola bars and/or Gatorade. He also stated that he saved up the
quarters to purchase a cookie at a convenience store.
Vince. Figure 3 depicts steps walked per minute per day by Vince. During baseline, the
mean was 3.5. During the reinforcement phase, the mean for monetary reinforcement was 3.22
and the mean for token reinforcement was 7.3. The mean was 1.09 for the second baseline phase.
The mean during the choice phase was 20.41 during token reinforcement. Vince chose tokens
100% of the time.
Like Dylan, Vince also stayed in his room playing video games most days. However,
when he did engage in physical activity, he played football or walked around the neighborhood
with peers and/or staff. Vince only chose token reinforcement during the choice phase, and he
exchanged his tokens for granola bars or Gatorade.
Paul. Figure 4 depicts steps walked per minute per session by Paul. During baseline, the
mean was 10.83. In the treatment comparison phase, the mean for monetary reinforcement was
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33.89 and the mean for token reinforcement was 26.69. During the second baseline phase, the
mean decreased to 7.15. The mean during the choice phase was 44.33 during monetary
reinforcement and 38.64 during token reinforcement. Paul chose money 19 times and tokens two
times.
Paul was more active than the other participants throughout the study, but especially
during baseline. The activities Paul engaged in to earn steps were: football, Horse, soccer,
walked around the neighborhood, and jogged around the neighborhood. Paul chose monetary
reinforcement almost always during the choice phase. Paul exchanged his tokens for Hawaiian
Punch drink mix, Gatorade, and Hot Wheels.
Brian. Figure 5 depicts steps walked per minute per session by Brian. The mean number
of steps was 4.26 during the initial baseline phase. In the treatment comparison phase, the mean
for monetary reinforcement was 24.21 and the mean for token reinforcement was 31.04. The
mean during the second baseline phase to 2.58. The mean during the choice phase was 39.72
during monetary reinforcement and 58.02 during token reinforcement. Brian chose money six
times and tokens 22 times.
Brian did not engage in much physical activity during both baseline phases. During the
intervention phases, the activity Brian engaged in to earn steps was to walk around the
neighborhood. He played soccer once with the other participants, but he stated that he preferred
to walk around the neighborhood more. Brian chose token reinforcement more often than
monetary reinforcement. Brian stated that he used the quarters that he saved up at the vending
machine at his ADT. The tokens were exchanged for Hot Wheels, Gatorade, and granola bars.
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Social Validity
The participants and staff at the group home completed a social validity questionnaire on
the last day of the study. The questions included in the questionnaires were slightly different for
the participants and staff. The questionnaire consisted of six questions for participants and staff.
The questionnaire for the participants included open ended questions as well. The participants
rated each question from 1 (least likely) to 5 (most likely). The participants’ mean score for
question 1 was 4.5 (ranging from 4 to 5), question 2 was 3.75 (ranging from 1 to 5), question 3
was 4.75 (ranging from 4 to 5), question 4 was 4.75 (ranging from 4 to 5), question 5 was 4.5
(ranging from 3 to 5), and question 6 was 3.75 (ranging from 1 to 5). Five of the group home
staff completed the social validity questionnaire. The staff’s mean score for question 1 was 4.8
(ranging from 4 to 5), question 2 was 4.6 (ranging from 4 to 5), question 3 was 4 (ranging from 2
to 5), question 4 was 4.4 (ranging from 3 to 5), and question 5 was 4.6 (ranging from 4 to 5).
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Discussion
Monetary reinforcement and token reinforcement were shown to increase steps for five
adults diagnosed with ID in a group home setting in this study. Furthermore, when choice of
monetary or token reinforcement was offered, steps increased to similar or greater levels than the
first reinforcement phase for the five participants. Even though there was a clear increase during
intervention phases, one thing that characterizes the data is great variability across days with
very few steps on some days and many on other days. Factors that may have influenced steps
taken across days are discussed below.
Dominic had just started at a new school a few months before the study began, so the low
data points across the study usually reflected when Dominic would choose to stay in his room
because he was upset about something that had happened at school. Dominic bought a
subscription to a video game during the choice phase, so some of the lower data points during
this phase were due to Dominic choosing to play the video game instead of getting steps. During
the choice phase, he chose both tokens and quarters. He frequently played with Hot Wheels, so
he usually exchanged his tokens for Hot Wheels, but he has also exchanged his tokens for
granola bars, Gatorade, and ear phones. He saved his quarters to use at the vending machines at
school or when he went to the store with staff.
Dylan’s had the lowest number of steps compared to the other participants during both
baselines. During the intervention comparison phase, there was an increasing trend for the token
reinforcement condition, but in the monetary reinforcement condition only two of 12 data points
were elevated above baseline. Dylan and Brian were roommates, and during the intervention
comparison phase, Brian sometimes prompted Dylan to go on a walk with him around the
neighborhood. However, during the choice phase, Brian did not prompt Dylan to go on a walk.
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This seemed to affect Dylan; he was less likely to choose to engage in physical activity and more
likely to play video games during the final phase of the study. In the choice phase, just three of
14 data points for money and three of 10 data points for tokens were elevated above the baseline
level. Increases in steps for Dylan were likely due to establishing operations (EO) being present
for edibles as he claimed he wanted to earn tokens to exchange for edible backup reinforcers.
The participants did not have access to food or drink items and did not get a snack until after
dinner unless they had purchased a snack or a drink before they returned home. This could be
why there was likely an EO present for most participants for granola bars and/or Gatorade. Dylan
downloaded Pokémon Go on his cell phone the day he had the highest data point; however, he
only played Pokémon Go twice during the choice phase. Although he chose monetary
reinforcement most often during the choice phase, his steps were noticeably higher when he
chose tokens. Prior to the study beginning, Dylan spent most of his time in his room and only
came downstairs to eat dinner, so staff was surprised any time Dylan chose to engage in any
physical activity.
Vince attended a transition program at a local university. Through the transition program,
Vince also had a part time job at a fast food restaurant on campus. He took public transportation
to the university and back and most days he walked home from the bus stop to the group home.
His steps were extremely low across the first three phases of the study. He usually returned home
from the transition program around 4:15 pm to 4:30 pm, and by the time the sessions were about
to begin at 4:45 pm, he would say he chose to play video games and relax on the couch because
he was tired from working. Like Dylan, being hungry after returning home likely was an EO to
get steps to earn tokens to exchange for granola bars or Gatorade. During the intervention
comparison phase, Vince earned reinforcement during three out of 21 sessions. However, during
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the choice phase there was a noticeable increase in the number of steps with half of the sessions
far exceeding baseline levels and a substantial mean increase in steps. The substantial increase in
steps taken during the choice phase may possibly have been due to an EO being present for
making a choice. During the intervention comparison phase, Vince often asked at the beginning
of the session why he could not choose which reinforcers to earn. He chose tokens every session
during this phase and decided to save most of his tokens. He also stated that he liked collecting
the tokens and liked the color of the tokens which could be why he only chose token
reinforcement. He exchanged his tokens only three times and chose granola bars and/or
Gatorade. Vince was the only one who chose tokens consistently during the choice phase.
Paul started the study on the sixth day due to his guardians being out of town resulting in
a delay to sign the consent forms. Paul had therapy sessions, doctor’s appointments, after school
clubs, and other obligations that resulted in him typically missing one to two sessions per week.
His steps during money and token reinforcement conditions were both substantially higher than
baseline. During the choice phase, Paul chose tokens only once and chose money all other times.
He stated that he was trying to earn enough money to buy a large pizza for himself. This was
likely an EO for Paul to earn quarters rather than tokens for steps. Although Paul missed a lot
more session days compared to the other participants, there was a clear effect for Paul during
both intervention phases compared to the baselines. Furthermore, Paul had the highest sustained
rate of steps in the choice phase.
Brian also started the study on the sixth day. Brian had weekly dinners with his family, so
he was not present for sessions at least once a week. Brian’s steps were very low during both
baselines. During the intervention comparison phase, his steps increased slowly, but there was a
clear effect for both conditions. In the beginning of the choice phase, Brian said that he wanted
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to continue the alternating conditions and chose money and tokens on alternating days. However,
after the 58th session, Brian chose only tokens as his reinforcer and showed a consistent high
number of steps. For Brian, there likely was an EO present for having access to new Hot Wheels
and he would usually attempt to take just enough steps to get enough tokens to exchange for a
Hot Wheel (i.e., 4,000 steps). Brian also downloaded the Pokémon Go app on his phone towards
the end of the choice intervention phase. Unlike Dylan, after he downloaded the app, he played it
during every session while walking around the block to earn steps. However, the app seemed to
be distracting for Brian; he stopped frequently during his walks, and the lower data points
towards the end of the choice phase were when he was on the app.
This study showed that monetary reinforcement and token reinforcement were effective
in increasing steps for five adults with ID. Although the intervention produced variable increases
across the participants, the results are consistent with research that shows token reinforcement
and monetary reinforcement are effective to increase physical activity (Bennett et al., 1989;
Croce & Horvat, 1992; Krentz et al., 2015; Valbuena et al., in press). Also, during the choice of
reinforcement phase steps increased for all five of the participants after steps had decreased
during the second baseline. All participants achieved the highest mean number of steps during
the choice phase. The results from the choice of reinforcement phase are consistent with the
results from Wulf et al. (2014). The participants from Wulf et al. were typically developing
adults; however, the findings from this study show that this intervention is also effective for
adults with ID. The results show that, given a choice of reinforcers for steps, adults with ID
increase their levels of physical activity. Also, the total cost of reinforcers for both intervention
phases was $78.75, which indicates that this study might be cost effective for group homes. For
all five participants, it would cost around $40 per month. The current study adds to research by
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evaluating the intervention in a group home, comparing token reinforcement and monetary
reinforcement, including choice of reinforcement, and evaluating the intervention over several
months.
The feedback given by the participants on the social validity questionnaire was very
positive. All the participants stated that they had enjoyed participating in the study and liked
earning tokens or quarters. The participants also stated that they started to exercise more when
they received token or monetary reinforcement. Although one of the staff member’s scores were
low for two of the questions (question 2 and 4), none of the staff members stated that they had
suggestions on making the program better. The low scores by the one staff member could have
been due to this staff being the one that usually prompted the participants to engage in physical
activity with him prior to the study beginning. Since staff were asked not to initiate physical
activity with the participants throughout the study, the staff might have thought the researcher
was being intrusive. Almost all the staff stated there was a difference in activity levels of
participants during intervention compared to pre-intervention.
The two interventions were effective in increasing steps for the participants; however,
there were several considerations throughout the study. First, it was extremely hard for the
reinforcers in both reinforcement conditions to compete with reinforcement from playing video
games and/or watching TV for all the participants. This was especially true during the
intervention comparison phase. There were also multiple people visiting the group home on a
regular basis which have competed with reinforcers for steps as well. Second, the weather
affected the number of steps walked by the participants as well. If it was too hot or too cold the
participants were more likely to choose to not go outside to get steps. The time the study was
conducted could have been a limitation as well. Most of the participants expressed that when
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they returned home from school or their ADT centers at 4:30, they wanted to time to relax. The
participants’ obligations with their families or group home staff also limited their steps on some
days.
For future research, evaluating the effects highly reinforcing items that could compete
with playing video games could be beneficial. If possible, future researchers could evaluate
various reinforcers while also limiting access to video games during the sessions. A more
flexible schedule for each participant, including weekends in the study, should also be
considered to maximize the number of sessions and the likelihood of engaging in physical
activity for each participant. For instance, most of the participants stayed at home during the
weekends, so the weekends would offer multiple times for engaging in physical activity. Future
research could add prompts to the reinforcement interventions to determine if the prompts could
get the participants to get up from their video games and initiate physical activity. Finally, future
research could also evaluate reinforcers that do not have a cost value. For instance, participants
could exchange tokens for being able to engage in preferred activities with staff. Although this
study showed that tokens and money were effective in increasing steps by each participant, more
research is needed to determine if one is more effective or more preferred than the other. Overall,
there is a need for more research to evaluate procedures to see which is most effective for
increasing physical activity in adults diagnosed with ID.
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Tables and Figures
Table 1
The height, weight, and BMI of each participant. The weight was measured, and BMI was
calculated pre-intervention and post intervention.
Participant

Height (ft)

PreIntervention
Weight (lbs)

Post
Intervention
Weight (lbs)

Dominic

5 ft 11 in

236 lbs

239.6 lbs

32.1

33.4

Dylan

6 ft 2 in

268 lbs

270 lbs

34.4

34.7

Vince

6 ft

186 lbs

184 lbs

25.2

25

Paul

5 ft 4 in

133 lbs

142 lbs

22.8

24.4

Brian

5 ft 7 in

213 lbs

206.8 lbs

33.4

32.4
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BMI
BMI
PrePost
Intervention Intervention

Table 2
Backup reinforcer chosen with token exchange rate, percentage of backup reinforcer chosen in
the intervention comparison and choice phase, and total cost of reinforcers across participants
Participants Backup
Percentage of
Percentage of Total Cost of Total Cost of
Reinforcer
Backup
Backup
Backup
Quarters
Chosen with
Reinforcer
Reinforcer
Reinforcers
Token
Chosen in
Chosen in
Exchange Rate
Intervention
Choice Phase
Comparison
Phase
Dominic

Hot Wheels (4)
Gatorade: (1)
Drink Mix: (4)
Ear Phones: (4)

Hot Wheel:
16%
Gatorade:
66.7%
Drink Mix:
16%

Ear Phones:
6.25%
Gatorade:
81.25%
Granola Bars:
12.5%

$7.75

$10.75

Dylan

Granola Bars:
(1)

Granola Bars:
100%

Granola Bars:
100%

$5.50

$1.75

Vince

Gatorade: (1)
Granola Bars:
(1)

Gatorade: 33%
Granola Bars:
66.7%

Gatorade:
35%
Granola Bars:
65%

$6.50

$0.25

Paul

Hot Wheels: (4)
Gatorade: (1)
Drink Mix: (4)

Hot Wheels:
20%
Gatorade: 60%
Drink Mix:
20%

Hawaiian
Punch Drink
Mix: 100%

$3.75

$14.75

Brian

Hot Wheels: (4)
Gatorade: (1)
Granola Bars:
(1)

Hot Wheels:
60%
Gatorade:20%
Granola Bars:
20%

Hot Wheels:
80%
Gatorade:
30%

$21.00

$6.75
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Figure 1. Steps per minute across days for Dominic.
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Figure 2. Steps taken per minute across days for Dylan.
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Figure 3. Steps per minute across days for Vince.
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Figure 4. Steps per minute across days for Paul.
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Figure 5. Steps per minute across days for Brian.
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Appendix A:
Physical Activity Readiness Questionnaire
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Appendix B:
Data Sheet
Researcher and/or the research assistants will fill out the data sheet at the end of each session.
Only use initials for each participant. Number of steps taken per minute will be calculated by
dividing the total number of steps by the number of minutes during the session (i.e., 1000/60 =
17). Sessions are an hour long each weather permitting.
Initials:
Day Date
# of steps
Was the pedometer worn during
Comments
Observer
taken per
the entire hour? (Y or N)
(Include if it
Initials
minute
rains)
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Appendix C:
Treatment Integrity
Treatment Integrity Checklist: Baseline
Steps for procedure

Check if completed

1. Reset pedometer to zero
before the beginning of
every session.
2. Give the participants the
pedometers.

3. Make sure the participants
are wearing their
pedometers correctly.
4. Tell the participants they
have a designated hour to
exercise if they wish.
5. Collect pedometers after 1
hr.

6. Write down number of
steps taken by each
participant.
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Date and initial

Treatment Integrity Checklist: Intervention
Steps for procedure

Check if completed

1. Reset pedometer to zero
before the beginning of
every session.
2. Give the participants the
pedometers.

3. Make sure the participants
are wearing their
pedometers correctly.
4. Tell participants if they
are in money or token
phase and escribe the
procedure.
5. Tell the participants they
have a designated hour to
exercise if they wish and
that they will earn money
(or tokens) for steps they
take.
6. Collect pedometers after 1
hr.

7. Write down number of
steps taken by each
participant.
8. Have participants look at
the chart to see the number
of tokens (or quarters)
they earned.
9. Give individuals tokens or
quarters.
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Date and initial

Appendix D:
Consent Forms (Participant)
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Appendix E:
Consent Form: Legally Authorized Representative
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Appendix F:
Preference Assessment Questionnaire
1. What is your favorite granola or protein bar flavor?

2. What type of Hot Wheels do you like?

3. What is your favorite type of sports drink?

4. What is your favorite flavor of sports drinks?

5. Do you like Crystal Light or Mio to add to your water?

6. What flavor gum do you like?

7. Do you like squishy toys or stress balls?

8. What are some other small toys that you like?

9. What are some other items you would like to earn?

10. What is your favorite fruit?
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Appendix G:
Social Validity for Participants
1. I enjoyed participating in this study to get me to exercise more.
Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

1

2

3

4

5

2. I liked earning tokens for getting steps.
Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

1

2

3

4

5

3. I liked earning money for getting steps.
Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

1

2

3

4

5

4. I liked having the choice of earning money or tokens.
Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

1

2

3

4

5

5. I started exercising more when I earned money.
Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

1

2

3

4

5
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6. I started exercising more when I earned tokens.
Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

1

2

3

4

5

7. What did you like most about the program?

8. Why did you choose monetary reinforcement/token economy?

9. What is better about monetary reinforcement/token economy?

10. If you chose monetary reinforcement, what did you spend your money on?

11. If you chose monetary reinforcement, where did you spend your money?
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Appendix H:
Social Validity for Staff
1. I think this program was easy to implement.
Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

1

2

3

4

5

2. I would like to continue this program after the study is finished.
Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

1

2

3

4

5

3. This program did not cost too much.
Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

1

2

3

4

5

4. The program did not interfere with group home routines.
Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

1

2

3

4

5

5. The participants seemed to enjoy being more active.
Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

1

2

3

4

5

6. Suggestions to make this program more successful for the future?
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